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CORRECTION CONTROL MODULE FOR
POWER FACTOR CORRECTION CIRCUIT

FIELD OF THE INVENTION

The present invention relates to a correction control
module for a power factor correction circuit.

BACKGROUND OF THE INVENTION

Nowadays, the control of power factor correction circuit

1s mainly performed by a correction control module, as
mentioned 1 patents TW 1459696, TW 1466428, TW

1590574, and CN1753290. Power factor adjustment by the
correction control module 1s mainly based on an 1nput
voltage, an output voltage and an operating current of the
power factor correction circuit. However, since the input
voltage of the power factor correction circuit used by a
power supplier 1s as high as 380 V, the operating current of
the power factor correction circuit 1s small. The circuit mode
of the existing correction control module 1s unable to
properly adjust when the operating current becomes small,
so that the control of the power factor and current harmonic
distortion cannot be effectively improved.

SUMMARY OF THE INVENTION

A main object of the present invention 1s to solve the
problem that the conventional correction control module 1s
unable to eflectively improve the power factor and current
harmonic distortion by adjusting circuit parameters accord-
ing to the current.

In order to achieve the above object, the present invention
provides a correction control module for a power factor
correction circuit comprising a current sampling unit, an
adjustment unit and a control unit. The current sampling unit
generates a sampling current based on the operation of a
power factor correction circuit. The adjustment unit 1s
connected to the current sampling unit and receives the
sampling current. The adjustment unit 1s composed of a
fixed resistance branch and a vanable resistance branch
connected 1n parallel with the fixed resistance branch. The
variable resistance branch comprises a first field-eflect tran-
sistor, and the wvariable resistance branch and the fixed
resistance branch receive the sampling current to generate a
node voltage. The control unit 1s connected to the power
factor correction circuit and the adjustment unit to obtain the
node voltage, an mput voltage, and an output voltage. The
control unit generates a control signal based on the put
voltage and the output voltage, and the control signal 1s
output to a gate of the first field-eflect transistor, causing the
first field-effect transistor to operate mn a linear mode to
change an equivalent resistance of the variable resistance
branch and the fixed resistance branch, so that the node
voltage 1s not aflected by high or low levels of the mput
voltage.

In one embodiment, the control unit comprises a node
voltage mput end and a reference potential connection end,
one of a plurality of parallel nodes of the variable resistance
branch and the fixed resistance branch i1s connected to the
node voltage mput end, and the other parallel node 1s
connected to the reference potential connection end.

In one embodiment, the variable resistance branch com-
prises a lirst resistor connected 1n series with the first
field-eflect transistor, and the fixed resistance branch com-
prises at least one second resistor.
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In one embodiment, the power factor correction circuit
comprises an input capacitor, the current sampling unit
comprises at least one third resistor connected to a negative
pole of the mput capacitor, and an operational amplifier. The
operational amplifier comprises a positive mput end con-
nected to one end of the third resistor that 1s not connected
to the mput capacitor, a negative input end connected to the
third resistor and the negative pole of the input capacitor,
and an output end connected to the adjustment unait.

In one embodiment, the power factor correction circuit
comprises a second field-eflect transistor, the current sam-
pling unit comprises a first current comparator and a first
diode, and the first current comparator comprises a {first
winding connected in series with a drain of the second
field-eflect transistor, and a second winding magnetically
coupled to the first winding and connected to the first diode.

In one embodiment, the power factor correction circuit
comprises an output capacitor, and a second diode connected
to the output capacitor. A negative pole of the second diode
1s connected to a positive pole of the output capacitor. The
current sampling unit comprises a second current compara-
tor and a third diode. The second current comparator com-
prises a third winding connected 1n series with a positive
pole of the second diode, and a fourth winding magnetically
coupled to the third winding and connected to the third
diode.

According to the foregoing disclosure of the present
invention, the present invention has the following features as
compared with the prior art: the first field-eflect transistor of
the present mvention changes resistance according to the
control of the control signal, so that a resistance of the
variable resistance branch i1s changed, and the equivalent
resistance of the variable resistance branch and the fixed
resistance branch 1s changed. Also, when a high voltage 1s
input into the correction control module from the power
factor correction circuit, the correction control module 1s
capable of preventing current harmonic distortion from
being generated since the node voltage 1s not aflected even
though the sampling current 1s decreased. Therefore, power
factor correction of the power factor correction circuit 1s
optimized.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic view of the composition of an
embodiment of the present invention;

FIG. 2 1s a circuit diagram of an embodiment of the
present invention;

FIG. 3 1s a first circuit diagram of another embodiment of
the present mvention;

FIG. 4 1s a second circuit diagram of another embodiment
of the present 1nvention;

FIG. 5 1s a third circuit diagram of another embodiment
of the present invention; and

FIG. 6 15 a fourth circuit diagram of another embodiment
of the present invention.

(L]

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

The detailed description and techmical content of the
present invention 1s described with reference to the accom-
panying drawings as follows.

Please refer to FIG. 1 and FIG. 2, the present invention
provides a correction control module 100, and the correction
control module 100 controls the operation of a power factor
correction circuit 200 based on a feedback message of the
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power factor correction circuit 200. Also, the power factor
correction circuit 200 may be disposed 1n a power supply
module which 1s well known to those skilled 1n the art, thus
details are not described herein. The correction control
module 100 comprises a current sampling unit 11, an adjust-
ment unit 13, and a control unit 14. The current sampling
unit 11 1s connected to the power factor correction circuit
200, and the current sampling unit 11 captures one of a
plurality of branch currents (not shown in the drawings) of
the power factor correction circuit 200 to be used as a
sampling current 110. The adjustment unit 13 1s connected
to the current sampling unit 11 and receives the sampling
current 110. Further, the adjustment unit 13 1s composed of
a fixed resistance branch 131 and a variable resistance
branch 132 connected in parallel with the fixed resistance
branch 131. The vanable resistance branch 132 comprises a
first field-eftect transistor 133. Moreover, the variable resis-
tance branch 132 and the fixed resistance branch 131 gen-
crate an equivalent resistance, and thus a node voltage 134
1s generated at one of a plurality of parallel nodes after the
variable resistance branch 132 and the fixed resistance
branch 131 receive the sampling current 110.

On the other hand, the control unit 14 1s implemented by
an integrated circuit (IC), and the control unit 14 1s con-
nected to the power factor correction circuit 200 and the
adjustment unit 13 to obtain the node voltage 134, an input
voltage 21, and an output voltage 22. Also, the control unit
14 1s directly connected to an input point and an output point
of the power factor correction circuit 200 to obtain the input
voltage 21 and the output voltage 22. Moreover, by using the
node voltage 134 as a control reference, the control unit 14
provides a pulse width modulation signal 142 (1.e. PWM
signal) to a second field-eflect transistor 23 of the power
factor correction circuit 200 through a control signal output
end 141. Thus, the control unit 14 1s able to adjust power
factor actively. In addition, the control unit 14 of the present
invention generates a control signal 143 based on the mput
voltage 21 and the output voltage 22, and the control signal
143 1s a signal generated by pulse width modulation tech-
nique. However, an object being controlled by the control
signal 143 1s different from that being controlled by the pulse
width modulation signal 142. Specifically, the first field-
ellect transistor 133 1s controlled by the control signal 143,
and the second field-eflect transistor 23 1s controlled by the
pulse width modulation signal 142.

The control signal 143 1s output to a gate 135 of the first
field-eflect transistor 133. The first field-eflect transistor 133
1s controlled by the control signal 143 to operate 1n a linear
mode (or ochm mode). Resistance of the first field-effect
transistor 133 1s changed according to the control of the
control signal 143, thereby causing a change in a resistance
of the vanable resistance branch 132. Thus, the equivalent
resistance of the variable resistance branch 132 and the fixed
resistance branch 131 is changed. Also, when a high voltage
1s 1mput into the correction control module 100 from the
power factor correction circuit 200, the correction control
module 100 1s capable of preventing current harmonic
distortion from being generated since the node voltage 134
1s not affected even though the sampling current 110 1is
decreased. Therefore, power factor correction of the power
tactor correction circuit 200 1s optimized.

Please refer to FIG. 1 and FIG. 2, in one embodiment, the
control unit 14 comprises a node voltage input end 144 and
a reference potential connection end 145. One of the plu-
rality of parallel nodes of the variable resistance branch 132
and the fixed resistance branch 131 1s connected to the node
voltage mput end 144, and the other parallel node 1s con-
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nected to the reference potential connection end 145. In
addition, 1n one embodiment, the variable resistance branch
132 comprises a first resistor 136 connected in series with
the first field-eflect transistor 133, and the fixed resistance
branch 131 comprises at least one second resistor 137. The
first resistor 136 and the second resistor 137 are both
components with fixed resistance.

Please refer to FIG. 2, the implementation structure of one
embodiment of the current sampling unit 11 1s described
herein. The power factor correction circuit 200 comprises an
input capacitor 24. The current sampling unit 11 comprises
at least one third resistor 111 connected to a negative pole of
the 1nput capacitor 24, and an operational amplifier 112. The
operational amplifier 112 comprises a positive input end 113
connected to one end of the third resistor 111 that i1s not
connected to the input capacitor 24, a negative input end 114
connected to the third resistor 111 and the negative pole of
the 1input capacitor 24, and an output end 1135 connected to
the adjustment unit 13. The operation principles of the
operational amplifier 112 are well known to those skilled 1n
the art and then are not described herein. Moreover, the
current sampling unit 11 of the present invention i1s not
limited to the foregoing. Please refer to FIG. 3, in another
embodiment, the current sampling unit 11 comprises a first
current comparator 116 and a first diode 117. The first
current comparator 116 comprises a first winding 118 con-
nected 1n series with a drain of the second field-effect
transistor 23, and a second winding 119 magnetically
coupled to the first winding 118 and connected to the first
diode 117. Please refer to FIG. 4, 1n one embodiment, the
power lactor correction circuit 200 comprises an output
capacitor 25, and a second diode 26 connected to the output
capacitor 25. A negative pole of the second diode 26 is
connected to a positive pole of the output capacitor 235. The
current sampling unit 11 comprises a second current com-
parator 120 and a third diode 121. The second current
comparator 120 comprises a third winding 122 connected 1n
series with a positive pole of the second diode 26, and a
fourth winding 123 magnetically coupled to the third wind-
ing 122 and connected to the third diode 121. Furthermore,
as shown 1n FIG. 5, the circuits shown 1n FIG. 3 and FIG.
4 of the present invention may be implemented together.
Thus, the control unit 14 does not need to perform the
mechanism of program algorithm.

Moreover, the mput voltage 21 mentioned above 1s
regarded as the voltage which 1s mput by the power factor
correction circuit 200. In addition, please refer to FIG. 6. In
one embodiment, the mput voltage 21 may be a voltage that
the power supply module recerves from the mains electricity
and 1puts the mains electricity 1nto the subsequent circuit.
Capture point can refer to a first voltage capture point 27 and
a second voltage capture point 28 depicted in FIG. 6, and the
control unit 14 comprises two mput ends 146, 147 respec-
tively connected to the first voltage capture point 27 and the
second voltage capture point 28.

What 1s claimed 1s:

1. A correction control module for a power factor correc-
tion circuit, comprising:

a current sampling unit, generating a sampling current
based on an operation of a power factor correction
circuit;

an adjustment unit, connected to the current sampling unit
and receiving the sampling current, the adjustment unit
being composed of a fixed resistance branch and a
variable resistance branch connected in parallel with
the fixed resistance branch, the variable resistance
branch comprising a first field-eflect transistor, and the
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variable resistance branch and the fixed resistance
branch receiving the sampling current to generate a
node voltage; and

a control umt, connected to the power factor correction

circuit and the adjustment unit to obtain the node
voltage, an input voltage, and an output voltage, the
control umt generating a control signal based on the
input voltage and the output voltage, the control signal
being output to a gate of the first field-eflect transistor,
causing the first field-eflect transistor to operate 1n a
linear mode to change an equivalent resistance of the
variable resistance branch and the fixed resistance
branch, so that the node voltage being not aflected by
high or low levels of the mput voltage.

2. The correction control module for the power factor
correction circuit as claimed 1n claim 1, wherein the control
unit comprises a node voltage mput end and a reference
potential connection end, one of a plurality of parallel nodes
of the vanable resistance branch and the fixed resistance
branch 1s connected to the node voltage iput end, and the
other parallel node 1s connected to the reference potential
connection end.

3. The correction control module for the power factor
correction circuit as claimed 1n claim 1, wherein the variable
resistance branch comprises a first resistor connected in
series with the first field-eflect transistor, and the fixed
resistance branch comprises at least one second resistor.

4. The correction control module for the power factor
correction circuit as claimed 1n claim 3, wherein the power
factor correction circuit comprises an input capacitor, the
current sampling unit comprises at least one third resistor
connected to a negative pole of the mput capacitor, and an
operational amplifier, the operational amplifier comprises a
positive mput end connected to one end of the third resistor
that 1s not connected to the mput capacitor, a negative input
end connected to the third resistor and the negative pole of
the 1nput capacitor, and an output end connected to the
adjustment unait.

5. The correction control module for the power factor
correction circuit as claimed 1n claim 3, wherein the power
factor correction circuit comprises a second field-eflect
transistor, the current sampling unit comprises a first current
comparator and a first diode, and the first current comparator
comprises a first winding connected 1n series with a drain of
the second field-effect transistor, and a second winding
magnetically coupled to the first winding and connected to
the first diode.

6. The correction control module for the power factor
correction circuit as claimed 1n claim 5, wherein the power
factor correction circuit comprises an output capacitor, and
a second diode connected to the output capacitor, a negative

10

15

20

25

30

35

40

45

50

6

pole of the second diode 1s connected to a positive pole of
the output capacitor, the current sampling unit comprises a
second current comparator and a third diode, the second
current comparator comprises a third winding connected 1n
series with a positive pole of the second diode, and a fourth
winding magnetically coupled to the third winding and
connected to the third diode.

7. The correction control module for the power factor
correction circuit as claimed 1n claim 3, wherein the power
factor correction circuit comprises an output capacitor, and
a second diode connected to the output capacitor, a negative
pole of the second diode 1s connected to a positive pole of
the output capacitor, the current sampling unit comprises a
second current comparator and a third diode, the second
current comparator comprises a third winding connected 1n
series with a positive pole of the second diode, and a fourth
winding magnetically coupled to the third winding and
connected to the third diode.

8. The correction control module for the power factor
correction circuit as claimed 1n claim 1, wherein the power
factor correction circuit comprises an input capacitor, the
current sampling unit comprises at least one third resistor
connected to a negative pole of the input capacitor, and an
operational amplifier, the operational amplifier comprises a
positive mput end connected to one end of the third resistor
that 1s not connected to the input capacitor, a negative input
end connected to the third resistor and the negative pole of
the mnput capacitor, and an output end connected to the
adjustment unit.

9. The correction control module for the power factor
correction circuit as claimed 1n claim 1, wherein the power
factor correction circuit comprises a second field-ellect
transistor, the current sampling unit comprises a first current
comparator and a first diode, and the first current comparator
comprises a first winding connected 1n series with a drain of
the second field-eflect transistor, and a second winding
magnetically coupled to the first winding and connected to
the first diode.

10. The correction control module for the power factor
correction circuit as claimed 1n claim 9, wherein the power
factor correction circuit comprises an output capacitor, and
a second diode connected to the output capacitor, a negative
pole of the second diode 1s connected to a positive pole of
the output capacitor, the current sampling unit comprises a
second current comparator and a third diode, the second
current comparator comprises a third winding connected 1n
series with a positive pole of the second diode, and a fourth
winding magnetically coupled to the third winding and
connected to the third diode.
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